Bisphosphonate maintains parathyroid hormone (1-34)-induced cortical bone mass and mechanical strength in old rats.
This study was designed to determine the fate of new parathyroid hormone (PTH)-induced cortical bone after withdrawal of PTH treatment, and to evaluate whether subsequent treatment with a bisphosphonate would influence this. Six groups of 21-month-old rats were used: a baseline group killed at the beginning of the experiment, three groups injected with human PTH (1-34) (62 mug/kg) daily for 8 weeks (day 1-56), then one group was killed and the other two groups were injected for another 8 weeks (day 57-112) with either saline or bisphosphonate (risedronate 5 mug/kg twice a week). Two control groups were injected with vehicle for the first 8 weeks, then one group was killed and the other group injected with saline the next 8 weeks. All animals were labeled with tetracycline and calcein on day 35 and day 49 of the experiment, respectively. PTH increased periosteal (35%) and in particular endosteal mineralizing surfaces (188%), mineral appositional rates, and bone formation rates at the femur diaphysis, leading to an increase in cortical cross-sectional area of 31%. Withdrawal of PTH induced a fast and pronounced endosteal bone resorption whereas risedronate prevented this resorption. No differences were seen in apparent density of dry defatted bone and ash among the groups. PTH increased the mechanical strength of the femur diaphysis; ultimate load increased by 64% and ultimate stress by 25%. A pronounced decrease in mechanical strength and competence was found after withdrawal of PTH: ultimate load decreased by 31% and ultimate stress by 21%. Risedronate, however, prevented this decrease in mechanical strength and competence in these 2-year-old rats.